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threads, the relation of sieve-tubes in the parasite 
Cuscuta to those of its host, etc. 

A particularly interesting piece of evidence in 
favour of the phloem view is to be found in a paper 
by Schneider-Orelli on a leaf miner of the apple 
(Centralb. f. Bakt., n Abt., 1909, 24, p. 158; cited 
by Schroeder, Zeitschr. f. Bot., 1911, pp. 770-71). 
Where the caterpillar had bored through strong 
veins the destruction of the tissue affected the storage 
of starch in the leaf. It was found that the destruc¬ 
tion of the xylem and the greater part of the bundle 
sheath could be brought about without causing an 
accumulation of starch in the distal part of the leaf 
(by interrupting the conducting channels), but that 
injury to the phloem resulted in an accumulation of 
starch proportional to the extent of the injury. 
Similarly, it has been found by Quanjer and others 
that the phloem necrosis associated with the leaf-curl 
of potatoes interferes with the transport of starch 
from the leaf, with the result that the tubers fail to 
develop properly. 

It may also be noted that in a paper on the biology 
of a species of Aphis, Davidson (Annals of Applied 
Biology, v. 1921, p. 60) states that the phloem 
of the vascular bundles is especially sought for by 
these insects when tapping the plant for nutriment, 
and that this point is undergoing further investigation. 

Although the case of Lepidodendron undoubtedly 
presents difficulties (a possible solution was suggested 
by me, loc. cit., pp. 307-9), the difficulties are scarcely 
less on Prof. Dixon’s view in the case of various 
aquatic plants which normally produce no xylem or 
only discontinuous traces. 

I look forward with very great interest to the results 
of the work which Prof. Dixon and Mr. Ball have in 
hand, as the problem is a long-standing one. An 
urgent need is for more data on which to elaborate a 
theory of translocation in general. 

Sydney Mangham. 

Botanical Department, University College, 
Southampton, March 28. 


Pricked Letters and Ultimate Ratios. 

It is the purpose of this note to point out an earlier 
use of “ pricked letters ” to denote infinitesimals and 
of the phrase “ prime and ultimate ratios ” than is 
recorded in our histories of mathematics. 

It will be recalled to mind that as early as 1665 
Isaac Newton used “ pricked letters ” to denote 
fluxions or velocities. He did not permit his notation 
to appear in print before 1693. Between 1693-and 
1704 the dot came to be used by other English writers, 
but nearly all of them departed from Newton in 
interpreting x to mean, not a velocity, but an in¬ 
finitely small quantity or increment, like the Leib- 
nizian Ax. 

Recently the present writer has noticed that as 
early as 1668 Nicholas Mercator used the dot to mark 
an infinitesimal, in an article in the Philosophical 
Transactions, 1 which contains illustrations of his 
“ Logarithmotechnia ” of 1668. Mercator uses in his 
article the letter I with a dot over it to indicate an 
infinitesimal difference. 2 This date, 1668, marks the 

1 Phil. Trans., London, vol. 3, p. 759 ff. Reprinted in Maseres, Scripiores 
Logarithmici, vol. r, p. 231. 

2 The .passage in'question relates to the use of the infinite series for finding 
log (i±I) and is as follows : “.Quare posito maximo termino — 1, et pafte 
infinitissima (sic) differentiae—I, et mensura rationis minimae itidem X.” 
He gives proportions like the following : 

“ 1-i . I ::i. i+xi-H 8 +i 4 , etc.” 

Here the fourth term of the proportion is an infinite series ; ratio is indicated 
by (.) placed at the lower edge of the line. 
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earliest use of the dot for this purpose known to us. 
It was long before Newton allowed any part of his 
fluxions to appear in print and before Leibniz began 
to develop his calculus. Mercator could not have 
regarded the dot simply as part of the letter I, for 
(though the type is not quite clear) it appears to have 
been the capital letter. Moreover, in computing 
logarithms he writes the dot over a number (64, for 
example), to serve as a reminder that 64 is the co¬ 
efficient of a power of an infinitesimal. 

' J In the same article Mercator used a terminology 3 
resembling the famous phrase “ prime and ultimate 
ratios,” used by Newton in his “ Principia,” 1687 
(Bk. i. Sec. i. Lem. xi.. Scholium). Mercator writes 
“ ratiunculae ” or little ratios, while Newton uses 
“ rationes ” or ratios. Mercator says “ primae et 
ultimae ratiuncularum,” Newton speaks of “ rationes 
primae," and " rationes ultimae.” We observe also 
that in 1695 Edmund Halley (Phil. Trans.) used 
" ratiuncula,” and that in 1706 William Jones 
(“ Synopsis Palmariorum, ” p. 174) made the state¬ 
ment : “ Let x be a Ratiuncula or Fluxion of the 
ratio 1 to x +x.” 

It appears on the surface as if there had been a giv¬ 
ing and receiving. In his letter to Oldenburg, dated 
October 24, 1676, Newton mentions Mercator’s “ Log¬ 
arithmotechnia,” but he nowhere refers to Mercator’s 
illustrative article from which we have quoted. That 
article is of minor importance. It is not reproduced 
in the abridged edition of the Philosophical Trans¬ 
actions, and is not mentioned in the biographical 
sketches of Nicholas Mercator that we have seen. 
Whether in private Newton had used the phrases 
“prime ratios” and “ultimate ratios” on or before 
1668 we have no means of knowing. He first used them 
in print in 1687. For some years after 1660 Mercator 
lived in London, where he became a member of the 
Royal Society. Newton became a member in 1672. 
As Newton lived at Cambridge (except during the 
Plague, when he was in the country), the chances that 
Mercator received information of Newton’s work 
through private channels are reduced. After 1669 both 
Mercator’s “ Logarithmotechnia ” and his illustrative 
article were in print. It is therefore possible that 
Newton may have adopted the phrase “ prime and 
ultimate ratios ” from Mercator. Newton’s dot- 
symbol antedates Mercator’s. 

Florian Cajori. 

University of California, March 18. 


Einstein’s Aberration Experiment. 

In the Sitzungsberichte of the Berlin Academy of 
December 8 last, which has recently come to hand, 
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Fig. 1. 


Einstein describes an ingenious arrangement which 
he suggests might serve to decide between the 

3 The passage in Mercator is, “ ... non nisi semisse primae et ultimae 
ratiuncularum a prioribus terminis contentarum, id est, ratiuncula nxinori, 
quam quae ullis numeris exprimi possit.” 
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classical theory of light and the theory in which 
light is regarded as made up of single quanta of 
energy emitted discontinuously from luminous atoms. 
Fig. 1 (reproduced from the paper) illustrates the 
proposed experiment. K is a stream of canal rays, 
Lj is a focussing lens, S is a screen containing a slit 
which serves to isolate a definite pencil of light, and 
the lens L, renders the emergent beam parallel. 
The emergent pencil is observed through a telescope 
focussed for infinity, so that the image of the slit 
in the screen S would be seen sharply focussed in 
the field of view. Since the atoms in the canal rays 
emitting light are in motion, the Doppler effect 
comes into evidence, and the rays proceeding at any 
instant from individual luminous atoms in different 
directions should, according to the wave-theory of 
light, be of different frequencies. Einstein suggests 
that the rays passing through the slit S and in¬ 
cident on the upper and lower parts of the lens L 2 
should consequently be of different frequencies. If, 
therefore, a layer of a dispersing medium such as 
carbon disulphide be placed between the lens L 2 
and the observing telescope, the different rays would 
travel through it with different velocities. Hence 
the wave-front should suffer an aberration and the 
image of the slit seen in the focal plane should shift 
through an extent proportionate to the thickness of 
the dispersing layer introduced. Einstein conceives 
that according to the quantum theory of light, on 
the other hand, such displacement should not occur, 
and he believes that the proposed arrangement 
furnishes an experimentum crucis to decide between 
the rival theories. 

I wish here to direct attention to a fallacy which 
is present in Einstein’s reasoning and invalidates it. 
It is clear that in the proposed experiment what 
would be observed are not the moving luminous 
atoms but the fixed edges of the illuminated slit in 
S, and it is easily shown that even according to the 
principles of the wave-theory no aberration of the 
image of the latter could be expected. To make 
this evident we may conceive the slit to be extremely 
narrow, or in the alternative, if it be wide, regard it 
as divided up into a large number of very narrow 
elements each of which, according to Huyghens’s 
principle, would operate as a secondary source of 
light. The light from any small portion of the lens 
T-j arriving at the slit w'ould spread out by diffraction 
in all directions in the form of cylindrical waves, so 
that the waves reaching L 2 would consist everywhere 
of superposed wave-fronts of all the frequencies 
reaching the slit, and not, as Einstein supposes, of 
different frequencies at different points of L 2 . The 
waves diverging from S would thus pass through 
L 3 and the dispersing medium behind it according 
to the ordinary laws of geometrical optics, and no 
shift or aberration of the image of the slit wmuld 
occur. The error in Einstein’s reasoning lies in his 
having ignored the vitally important part which 
diffraction plays, according to the wave-theory of 
light, in the theory of the formation of images of 
illuminated apertures by optical instruments. 

C. V. Raman. 

210 Bowbazaar Street, Calcutta, March 16, 1922. 


The Weathering of Mortar. 

;Mr. Richardson’s letter (March 9, p. 310) anent 
the above calls, I think, for some further remarks. 
My observations never led me to conclude that the 
growth of moss w r as in any way responsible for the 
development of the ridge-and-ring markings upon 
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the surfaces of old and exposed mortar. I have 
seldom seen moss growing thereon, but lichen is 
very often present, covering the whole surface, and 
not limited to the linear concavities. There is a 
row of fishermen’s cottages at St. Ives, Cornwall, 
fully exposed to the sea, and the old mortar in the 
walls shows the markings in unusual perfection, but 
there is no evidence that moss ever grew upon it. 

In 1896 I suggested that the phenomenon was a 
physical effect due to the expansion and contraction 
—or perhaps the former only—set up by alternations 
of temperature in a substance like mortar. Strains 
and stresses along lines of least resistance would 
tend to destroy compaction along such lines, render¬ 
ing them more liable to be deepened by atmospheric 
erosion. Possibly the expansion and contraction in 
the stones themselves may also affect the stability 
of the mortar. 



Fic;. 1. 


The accompanying photograph (Fig. 1), taken 
many years ago, shows some ridge-and-nnged mortar 
at the base of an old wall near Corfe. The wall 
faced south, and was built of Purbeck limestone. 
During its construction some thin pieces rvere placed 
vertically between the two masses of mortar. The 
penny fixes the dimensions of the mural components. 
The structure here was very conspicuous, but, with 
lapse of time, the photograph has faded somewhat. 

C. Carus-Wilson. 

March 17, 1922. 


Metchnikoff (Meenikov) and Russian Science in 1883. 

I have read with the greatest interest the review of 
the “ Life of Elie Metchnikoff ” published in Nature 
of February 9. In Nature of November 17, 1921, I 
gave an account of the present state of science in 
Russia and its " proletarisation,” and I beg to be 
permitted to say a few' w'ords on the state of science 
under Russian absolutism. 

According to the above review, the book referred to 
says that the government of the university of Odessa 
became more and more reactionary; but it was not 
for political reasons that Metchnikoff left the uni¬ 
versity—the reasons were " scientific.” 

Following an invitation, I took part in the Congress 
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